oearcning ^Mu 

1 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 07-134069 
(43)Date of publication of application : 23.05.1 995 



(51)Int.CI. 



G01J 5/10 
H01L 21/205 
H01L 21/66 



(21 Application number : 05-281249 
(22)Date of filing : 10.11.1993 



(71 Applicant 
(72)Inventor : 



HITACHI LTD 

CHIBA NATSUYO 
NISHITANI EISUKE 
UCHIDA NORIHIRO 
KOBAYASHI HIDE 
WATANABE TOMOJI 



<54) METHOD FOR MONITORING TEMPERATURE OF SUBSTRATE 

<57)Abstract: 

PURPOSE: To improve the S/N of a detected energy 
intensity so as to accomplish accurate low-temperature 
measurement by preventing the incidence of the light in 
the wavelength region to be detected with a radiation 
thermometer to a measuring system. 
CONSTITUTION: In a substrate temperature measuring 
method in which the temperature of a substrate 2 set in 
an isolated atmosphere is measured by heating the 
substrate 2 with the light of a lamp through a light 
transmitting window 3 and transmitting thermal radiation 
light to one end of an external fiber cable 12 after 
condensing the light through a light transmission body 6, 
and then, detecting the light transmitted to the other 
end of the cable 12 through the cable 12 by means of a 
detecting element 15 after selecting the wavelength of 
the light by means of a filter 1 4, it is contrived that the 
wavelength of the light introduced into the isolated 
atmosphere does not contain the wavelength of the light 
to be detected. 
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[»*«8] lf**Si E*Ur*5^T, 
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*feo 

111**11] as«sr?>'7 p 3i£fc < fct»3feaiaaj^at 
-£**^zb*!&mb-tz&mis&<D*-*jjtii c 

[»*=Si2] «*iji iE«iK*3V>t, 
3] R]K«] lE&IC^T, 

b #mtt bfo * t b b tsssjssro* = * ^ 
JW*«Aotea^ * ei * < wtejig b * tsaai 

^fe. 

t!t*ill5] 1***1 iE«{r*3V»T, 

W£ft*©teinfc sr si « ~* < «t^3t n * ^^rp 
mmb ztxtz^b *&mb-fzmms.mcD*-*xm. 

[f***i 6] li*£gi iE*g»risv>T, 
fffE^M*$r^*Pf-^^75SS i 7* h^^-- kt- 

(if**! 7] SS^lgl lEtt(C*5^T, 

^t%:^WLb-r^mmm.m<o^~^^m a 

[» 1 8 ] if j ! E«lr*3V^T, 

^L^foblr, ijE7 r^^<— y/u^jss^s o. 5 m 
mtl±T-fcs r i >kftWib-tzmmi£.X.(D*~?m£ 
[il*rll9j !S*5l lSfCfc^T, 

^^S^i-SiFE^^^^^jgiSiSe^ffiffi^ 1 0 1 
nm&>-tT'hZZb*'®mb-tzmmE>&<D*-#% 

[Il*ii2 0] fi3j?ijii 1 E«^^c:*5^^T, 

X%<, IfatdMJtWblfoil? t4 /<— >r— y^iwgi 

7 r -f <7— y/KOiSS^ 0 . 5 m m Klt'fcot, 

0 1 nmWiffc^Ii^fjtit^MMw^-^ 
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[0 0 0 1 ) 
[0 0 0 2] 

[ft*Oft«f] *W*«Jt^n-fe^TB, LS I coffifll 
8Mb fcfJS L T n D »I £ fit 3 ± "C\ M 0 0 0 offtft 4 raS 

[0 0 0 3] ^frffifjtT'n-fe^lrdolt^^^ 
c9?a^$J5Eiri4, f&m^&Wraat+Tiqstl $^T^ 

ii, ^^Sr^-frs^x— ^oiaasrf+aiiLTfsia 

[0 0 0 4] — 2r, ttltiUeM'tt^ttMlzKtt^s./Nit 

s i $ ^^(DM&imte. El2lr^i-i 5ir^s<t?£«(r 

S i <TC»l|3l*-C*>4 1 . 2 ji m£TF©3fe©ttl**»4, £ 

pU) = 8 jt-h-c/U' {e 

l4P]anck^Sfc, k(4Bo]tzmann ^SfcT-&5 0 EI3;6»P>S)3 

*:#<#?>. ffflfcli, T'nir^raga 5 0 C CT-I4, 363t 
SfWt-^|i4. 6 7 pm-efcij-t-wgsai*! . 59 
erg/cm 4 T-foSrtv ifflJtjffi* 0 . 8 6 jjmt'C^ 
3t*l*Kl 2Xl0 n erg/cm' iffii&T»8JT*> 
•5c :3ll:ML, *D£ft5 7 7> > MS&Kfcfc 

5 3 4 0 0 KT'CDfc'-^&SteO. 86„m, -5rW5tft 
14 7 8 0 0 e r g/c m' T'fcS, iifot, 
iSL^l^Mjt (0. 8 6/jm) sr^e — # L £ o b~T 

"CI O 6 {g«0S/->S£U.5 e ftis, v^T'Tt.&iEigiiJ^-r 
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ti^Ul^s, 1. 2 ^ mti±T-S i ^^/NCOgig 

«ft«*>»j&t*i4, a*te*#<«ff-j-5. act, 

1. 2 „ m£A±03tSrft*qi-4 J: 5 fctfc&Jlt^Srffl^fc 

10 [0 0 0 5] ±ffiraH£fr#tfe-*-$fci!>fctt, *i/>!S 
■Ditto* («*1. 2/im£AT©3te) «r«»i-5*^*J 
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03x14® 3Jr^i-*n#t,OJr/i5 0 
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xp(ch/k'M))-i] (Da*; 

[0 0 10] *%BJl4±fEro $ h.7c tcDT', 
[0 0 1 1 ] 

I 0 0 1 2 ] $.tzZ<DZ i:(4, ^^^•f-S^lr^* ^ 
50 >bo3tifiiS) ^iAt^rtCAoTtifS^ixS. 
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- MUBJ Brte, £« ©rag&iflijjti-.*,^© 

9 s ££ 2 W»W3tli»ffi 2 ©Siffi{r3fi*g LTISI2 
Sixfc^&n •> KWgft^KJ: tJ^ + V^Mreg^ 
*X, 7/^/<l 2^LT7^;^ l 4iZ\ttt-r% 0 » 

[0 0 14] 04 4 0 0ti3 5 0 °C© Jt#©2ft&|- 
r (1) ©«*##te£^1\ JkAtfiK 

B5fc, S i ±^ (S i 7* h^^_K) 15©}£ 
i±i#teK (1) £, 1 4 ©igi§*&ttT f (3.) 

**rfflV^3t»cJtitittfOS*#ttK (A) XTf (A) 

Iftftiai^yUdjtSftft I s = J { I s 

= J { I r 

T-ai:b£;»x5. 

[0 0 16] 7-f/^BSrffl^T4 0 0t©MoM 

•art -em*o-r z^^temzmibz z. t t>^mx-h 

9. X t><fi;ia**-cro»*36S^It6i:*4. 
[0 0 17] U*>L-*, «*n«ft*«fcJ2:i;f;6i:V%5 

[0018] 07© .(a) ir/NByy^VT-jtwMi 
jM"¥«*I 1 U) Ojft**St#tt«:*i-. ^VT^fc© 

/-rX»* I n = J { I 1 (1) 
7t@il£4*©jgi@*H4Tw (X) tS 
tti(0 7^^<om^i±T f (A) tlcfift!?©/.^,}: 
7»w, 3tifili^©5gj@#ttTw (1) SrSSA/T-VS© 

<&«#ffitt-tfnK(jfL<fc* 0 rixfcJ:!), KS/NJt 

[0 0 2 0] ^*3±xE©Eft^T-l4, 12) 5 CO (b) Kfctf 

t5 7-f^ (7-r^*B) Srffi^T^^^^^Sr^ 
*oL4 5 ti-i,m^lz(t^ m&ttifib* y-^^-fmm^ 
14 B t M tt 9 & n it V >}fcigi@ £tt ©{££ # / X u 
A'OiSfcteXfll-CfcS. 
[0 0 2 1] 
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i^^-To 12 5 CO (b) {d^1-7-f^^Sig«|$ttA (7 

igcoif xi££>3 8 0 0 nm^t> S i ?x.^©g£i|xij£)g^. 
*T-^@ig$-fr^ 0 rni'^tL, 0 5 CO (b) iZTjk-Ty 
A-*jgi®#ttB (7^/U^B) <4, 9O0nmHl 
0 0 0 nm*T©«ft|fiHiiiSift 5. 
[0015] 0 5 co ( c ) jc^ L/c J: 5 *53fe«t£ 
A' , B' Sr-tix-eixftos i a*HMtW-*rffiV^T. 4 
10 OO'Ct 3 5 onc«?J!Rfls©Jklt^/u^4rtttoUfc»g- 
cos i »itt?Stfftcos i ■fe>^*J«*p-f 
*«SrH6fc5ii- 0 Kftx^^Ml s U) 14, # 
r (1) * S i &M?&&i+co§7fc4ftt 
K Q) XTf (A) tcoWT-^$tt5c iLT, ?£g 

A I s (X) SrjSS-CW^LfctWi:**. 1-ft;b*>, 



(A)} d A 

(D'K(l)'Tf (l))dA ©it 

20 ma^j^mxit. twifeLfcj: ?izrms i t^to 

tSfcJ6*«l::*Ote*tt&«F*>, Ltf="b 3 5 0 *£©!£#: 
(Dtett^^^&ACDl O'mcDtegX'ft-fZ, r©fc 

t , 7 >^^5Si ^ft t * o r jE«/j:?ft«fl-jaH4Blt 
X?fo5« -t^T, 3tSi@SS«cogig^#ttTw (1) 

0 5 CO (b) -e^Lfc^-fA^SigifrttAteJStfS 
@i§&£j|ii@$-fr7£^#tti U 07© (b) ©ijft 

7"7£©A*-M^U=?®& I l U) XTw (A) 14, m 7 
30 ©(c) ir^-fj; o tr7is 0 rtt=&-0 5© ( c ) ©a' 

S i&M?£^f+©S i -Iz^-y-lZAZfi-ZSJ X&g i n 
14, <s>c©(3)^;©j; 5l:«^n5 6 

[0019] 

'TwU).K(l).Tf(l))d X ®5t 

[0 0 2 2] <#15S*«> *£tt«J4, CVD»«fc 

*ix5CVD««<0*«M«fiftE]-e4,5„ ID0{c^-t-J; 5 
40 (C, 9^ >'<!*]©/?:;$<■ 5 mm© S i Cg!i©1^-feX^ 1 ± 

©@4 9 t*#*S**i-i3tSig!fe3 ?riiLr, 
>7 f >7>7'4©?§7cT'S«2 SriD«vi--5 c t 7 lrt7t. ?S 
Sf?ffi^©^t5 2l4, Si^7 7x.s|;o. 0 7 6mm 
©Tyuy^u • ^ n y yu^it^f^-tr 7 =: ^ ^.^'v KtiiW 
l7/tt©T\ r©Sim*f©ttl7DJ4^^W<±gBlrf»gL 

[0 0 2 3] *^BJ|- i^S^g (7^) ia«©^- = ^ 
50 75-?£^^J£Tofc©(r s Bfi2aXliiE«(Ztttt3fcflc6 
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<0S3ti«SB 8 fcih/Cl C 0*36* 6 J4B 

. 5ram0^o 5/ K& 1 El ft If TBSL^irfl^ . 

^f^^zgAP 9 Ottl^fc^xVU^M^Wt^'*— 1 

^77>f^-^i2l:l8»«sn, ^tilcit) io 
S*2tf>fe(G»*t3tel4, s iJMtaflEtM 3lrei££ix 
5o *Lt, S ittWJaftWl 3rt^7^/u* l 4»rJ: 

ass^T B t itass^^y h i 7 ir^^tl^e 

JiTS* L < , 7 7 ^ jr— ^/U 1 2 consist < 
HO, 5mm£Jl±S:)itftt5J:5l:SnS, 
[0 0 2 4] ^^JO^yl^ 1 4*5J:TJ ? S i -fcr 

5 fcfflWcJfeAtaSf+l 3 ilfctt-rsfefeir, ® 
3fc**fe(fi:ajH)tffi(D»*ta«thi: LT£abnTl^H g 
-C d -T e-fe^«rffiV^fcJk4ta«ff2. 4 tSf It 

(4, *«205*ffite^S/-y!7 1 9»rJ:5Ht»*n6, 30 
10 0 2 51 M4, 

^u^^^^Tti it, »«ta«tn 3fc»9atfja** 

ii*ttt*B9fc»Ufc. *WW«?7-f^ 1 4 14, 
US 6 mm, 15*2. 4 mm^T ^7 ^ 4 

Lfcfctf)TN US 2 4 0 mm. J?* 1 OmraT'fc^ 4 

1 ^IRKJ:53fcaa«3(^ 40 

7 P 4 |rii#ja^7> 7 temttttX 7 X 2 

tp-rat t «»i7^toimt5jES2i-ei 

[O 0 2 6] ±BLfc#a«*3fr#ALfc»*fc, 
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*WSrfflv^*tt-c»4, 4 0 or^T14/^Xlrtlt>ft 

(*HJ6«(755feaia8S3) 
Wc4§-&tt:J4, j»J3tT«tt3 0 OtStTOt), KS/ 

SMStti 3 o*fi**a«-e*> & , IWtto«S4 
T If S w ir a* ffl * Jx tf $ 4 5 fia«3fefl3 PllW4i« S> 

So 

[0 0 2 7] B10 <0$J;£ 14, »4ta«tf 1 3 (D&tfttm 

* — &<DifeO. 6 3KB*LTnofct>0-efc5 0 4 
*3, s i oaa*OjjS*^3tfrtfc*nft*i:Ufc»-frfc 
14, *k*t*«a*lC*#<«k#Lfco l^, 0. 9jum 

i-ftto*>, »lta*tH 30**a*«:Ti tu ^ 
^lrt£febfc»lf^£ £ t <tU St«Ufc*«a*SrT 

HSo 

[0 0 2 8] 

£ 1 x p (T t )= f,x P (T,) ®5£ 

(&U ®5£U::iol*Tp (T) {4, StriBUfcPlanckOWW- 

* (WEflW) J:9th**ix*a«T*c*5it5Jklt^ 

[0 0 2 9] ±fSL7t<t 0. 9 tim&fe&ytt L 

TffJILfcJSJftSrHl 1 ir*Lfc« 3 0 0t^b500 
< C^«6H^*3V>T, 0. 9 iumO«lt3t;l4a*ft#^jfe 
ifftl^S, BiKHg-C d-Teikfta«tt-2 4 feffi 

(4, a*fc**<ft#Uttl. 5ffiFOft<fcSr^U^o 

[0 0 3 0] S i»*ta*H-l 3Sr^V^«k&fc, Hg 
-Cd-TeM?£^ 2 4£r/Bl>*:4§<&£^, JMta 
ftH-^**a«tK^fflt^it;«!.Sriai 2l3:*Lfc 0 El 
12(73 (b) i^npi:, Hg-Cd-TeMfiK 
ft 2 4 1 0 |i m) T*i4, &4t*^a«tt^tt 

^fcltsa*W«*SBIIBt-efcofcO«rS* t, 01 2 co 
(a) fc*-f-±3fc, **JS0iJOS ittWa«tH 3 
(^^?Sft0. 9/im) ?rffiV^^^tr|4, J^leHic^ 

[0 0 3 1 ] ^«[«r*WiLfc»>^oa**: 

Hg— Cd-Te»4ta«W-2 4 («I*P«* 1 0 /1 m) 
TI4, Ell 3<0 (b) ir^Tiplws S i 

MotLSpa^ fflHjft & h o fc , tftAift A 0 . 
9 /j mC0*HJS^<0S i »StaS!tl 3Srffli^fc4|-&, 
f 7^/>?I!^ J: bi" 3 0 0t/^^5 0 0°Cco^[llriol>T 
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[oo3 2] (i2»s» y^yr^-jumm 

Hit *Sfi«i:±5Sfi <*^) afto^** 
5e UfeH ioc VDSSlttfaiSlSlc-T? 

tf>> Sffi O^) 2 149^*1 i^iI*Sfc5J:5 10 
titt: J: JiWSSa^y h 2 6t;:TiH?:/*aft;& s aft 

1M 5^KH:ND7^;^ 2 7 SrffAU JE«6IS<£>«!lJfe 20 
[0 0 3 3] 01 7y7 P 4llTS« a 

ft*»T> ) iMr^aft (aflt«s*Te ) s 

«2±coilfttt*fcott* (aft*ST, ) 4r«r*Lfc. 1 
^pt^ftSgoottTlifSi, JMtafttM 

*D»wffl(o»»afttftt*oa3feofc*ic**a**siB 

[0 0 3 4] <»3HS£0IJ> El 6lr. ^^;Wn7^ K 
U 2 /imO»4*3feSr**P-r*Pb S-fe^-S-CSSa* 

^-142 /imco5g3t»4*v>yiift, a* o;E3nft*3ftsa 

tft*Ptt*#0. 9 /i m^Jt«LT«l^«>^«|*p-t-4JS 40 
*t**^*< ft 9 , 8 0 0 C^T^{£i^?|y^:^-SJtgTfco 

[0 0 3 5] 

4ta*H-C«»LJ:5i:i-5«*flI«03t*, »J*5Rrt 

/Nit*r±JfSct*ST#, 3E*4 <sa« n * # plfg i 
* 9 , **^«^nir^^feft5ffi««*a«»JW^ 

[BSBottVttH?]] 50 
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[Hi] ^«noffnukMicai«x« as 
^*jE*ife*«ffl $tts c v d3s«o*j*bt*>*. 

[0 2] S i ^3ttt*t*oa««fftt**-t-i»BlT*? 

a*lrfe*t5ttlt^*/u^«ftO«*»#ttSr*i-j|»BI 
[114] 4 0 Ott 3 5 Ottl:*5lt5»Wx^v^ 

[05] (a) ttS-i^^ottfflWttSr*-r«ftHTfc 
5s (b) l47^yU^^aa*ttfc«-t-|»Bll?fc9, 
(c) jis i J&lta«W-og3fe»ttSr*i"j»H-efc«). 

[06] 05 ^-t-ajfewtso s i tataacw-te ± « 4 

[0 7] (a) Ji^^^JtoBRIt^^^ttftojft** 
^F14S:*i-«0T-*)9, (b) li5taa&W^aa*# 
*t«r»i-*BT»*>0, (c) J436aii**t«raofc9^ 

«. 

[08] y-f XSMEOB5ir«LfcS i»*taflC»^J: 

[09] *3BWo|BlSait«-efflV^*:7-f/u#oaffl«f 
t**3ft»a*W©Sa*tt£ ^«0T^^) O 

[010] **wojBi**«fc*3v^-rjtaa««-c5a 
[011] *3&w<DmimMm\z.£%s i»*taftw- 

(0. 9 Mm) fc«#(BHg-Cd-TeJ4*ta«W- 
(10m m) SrffiV>7t^(Ojfc^^a«^#«S-*fJt 

[0 12] (a) tt*JBWojmKlt««rJ:5s iS* 
Sftff (0. 9 Mm) *^Wc*:tW£ftOft»Jffii:* 
^tt^t»ElT-fct), (b) li«(OHg-Cd- 
TelSftaftW- (10/im) &/l^fc£^^aft<OftSI 

[0 13] (a) l±*«W0Ui*H«|zj:*s iJMt 

aft ft (0. 9 Mm) srffiv>5tfi^o»>^/Naftcoftaij 

I^TtiiT'fcO, (b) l^*OHg-Cd-Te 

Sc*taftfft (10/im) S:fflV^«/rOr>J:/NaftOft 

B**r»i-*B-C*)6 0 

[014] *36w^*2nas«tc«s*« (*^) a 

[015] **WO*2«MJl:J:5S i ttJtafttffc 

J:s^^^aftoao^js*i, to o #46 1 c i s a « jw 3t 
[0i 6] *&w<Dm3nt&mxm\,^tz* ^^7^ k 

2 £« 
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